We claim: 

4^ A cell comprising a disruption in a target DNA sequence encoding a TRP. 

2. \rhe cell of claim 1, wherein the disruption is produced by the method comprising: 

\a) obtaining a first sequence homologous to a first region of the target DNA sequence; 
(bVobtaining a second sequence homologous to a second region of the target DNA 
sVjuence; 

(c) inserting the first and second sequences into a targeting construct; and 

(d) introducing the targeting construct into the cell to produce a homologous recombinant 
resultink in a disruption in the target DNA sequence. 

3. The cell of claim 2, wherein the method further comprises: 

subsequent to step (b); 

(i) providing^ vector having a gene encoding a positive selection marker; and 

(ii) using ligaticm-independent clgning^to insert the first and second sequences into the 
vector to formythe con^tmct; ] 

wherein the positive seVc^fon rnfarker is located between the first and second sequences in 
the construct. A A 

4. The cell of claim 3, wMerem the vector further comprises a gene coding for a screening 
marker. I V 

5. The cell of claim 1, whereiiU^iaVtarget DNA sequence comprises CTG trinucleotide repeats. 

6. The cell of claim 5, wherein said OTG trinucleotide repeats encode leucine residues. 

7. The cell of claim 1, wherein the target gene sequence is T243 or a naturally occurring allelic 
variation thereof \ 

8. The cell of claim 1, wherein the target DNA sequence comprises SEQ ID NO:47. 

9. The cell of claim 1, wherein the target DTm sequence comprises SEQ ID NO:45 and SEQ ID 
NO:46. \ 

10. The cell of claim 3, wherein the vector furthV comprises one or more recombinase target 
sites flanking the positive selection marker. \ 

11. The cell of claim 2, wherein the first sequence is SEQ ID NO:50 and the second sequence is 
SEQIDN0:51. \ 
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M2. The cell of claim 2, wherein the first and second sequences are obtained by the method 
\ comprising: 

\(a) obtaining two primers capable of hybridizing with said target, wherein the primers form 
\ the endpoints of amplification products; 

(b\ providing a mouse genomic DNA library containing the target sequence; 

(c) annealing said primers to complementary sequences in said library; 

(d) anblifying said first and second sequences; and 

(e) isolating the products of the amplification reaction. 

13. The cell o^claim 12, wherein the first primer is SEQ ID NO:45. 

14. The cell of cbim 12, wherein the second primer is SEQ ID NO:46. 

15. The cell of claSjn 12, wherein said amplification comprises PCR. 

16. The cell of clairrk 15, wherein said amplification further comprises long-range PCR. 

17. The cell of claim I\2, wherein said mouse genomic library is a plasmid library. 

18. The cell of claim lY wherein said mouse genomic library is a bacteriophage library, said 
method further composing obtaining two primers which are capable of hybridizing to 
bacteriophage vector sciences such that the amplification product terminates at one end 
with a target sequence primer and at the other end terminates with a vector primer. 

19. The cell of claim 1, whereirmaid cell comgrises a homozygous disruption in the target DNA 
sequence. \ \ 

20. The cell of claim 1, wherein saciaVell is xmixvi^. 

21. The cell of claim 1, wherein said cal is human. 

22. The cell of claim 1, wherein said cellYsya stem cell. 

23. The stem cell of claim 22, wherein saiasAerricell is an embryonic stem cell. 

24. A blastocyst containing the embryonic stem ceHsofclaim^S. 

25. The targeting construct Wed in the method Ojfclaim 2. 

26. A non-human vertebrate comprising a heterozygous disruption in a gene encoding a TRP. 

28. The vertebrate of claim 26, wherein said mammal isVa mouse. 

29. The mouse of claim 28, wherein said mouse is produced by the method comprising: 
^ (a) incorporating a stem cell of claim 1 or 2 into a blasto^st; 
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(m implanting the resulting blastocyst into a pseudopregnant mouse wherein said 
Npseudopregnant mouse gives birth to a chimeric mouse containing the disrupted gene 

eiacoding the TRP in its germ line; and 
(c) breteding said chimeric mouse to generate a mouse comprising a heterozygous disruption 

in thagene encoding the TRP. 

30. The mouseyof claim 28, said mouse produced by the method comprising: 

(a) incorporJ^ting a stem cell of claim 3 into a blastocyst; 

(b) implanting^ the resulting blastocyst into a pseudopregnant mouse wherein said 
pseudopregmnt mouse gives birth to a chimeric mouse containing the disrupted gene 
encoding the TOP in its germ line; and 

(c) breeding said chnneric mouse to generate a mouse comprising a heterozygous disruption 
in the gene encoding the TRP. ^"^^ 

31. The mouse of claim 28, \Mierein said TRp^encoded by T243 or\ naturally occurring allelic 
variation thereof \ 

32. A knockout mouse comprisintea4iomozygous disruption in a gene encoding a TRP, wherein 
said disruption inhibits the pcomiction of the wild type TRP, said mouse produced by mating 
together two mice according to claun 28. 

33. The knockout mouse of /claim 32\wherein thiel disruption alters a TRP gene promoter, 
enhancer, or splice site such that the mcmse does not express a functional TRP. 

34. The knockout mouse of daim 32, whereiXth/ disruption is an insertion, missense, frameshift 
or deletion mutation. \ A \ 

35. The knockout mouse of cl^m 32, wlmein Vie phenotyt>e ^f the adult mouse comprises 
reduced weight relative to a wil3nyp€adult mouse. 

36. The knockout mouse of claim 35, wherein said phftnotype further comprises weight reduced 
by at least about 15% relative to a wild type adult mouse. 

37. The knockout mouse of claim 32, wherein the adult phenotype of the mouse decreased length 
relative to a wild type adult mouse. \ 

38. The knockout mouse of claim 37, wherein said phenotype further comprises length decreased 
at least about 10% relative to a wild type adult mouse. \ 

39. The knockout mouse of claim 32, wherein the adult phenotypeVof the mouse comprises a 
decreased ratio of weight to length relative to a wild type adult mouse. 
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40^ The knockout mouse of claim 39, wherein said phenotype further comprises a ratio of weight 

length decreased at least about 20% relative to a normal, wild type adult mouse. 
41 . The knockout mouse of claim 32, wherein the phenotype of the adult mouse relative to a wild 
typeonouse adult comprises: 

(a) reduced weight; 

(b) decreased length; and 

(c) decrej^ed ratio of weight to length. 

1 42. The knockW mouse of claim 32, wherein the phenotype of the aduU mouse comprises 

symptoms associated with cartilage disease. 
I 43. The knockout Viouse of claim 32, wherein the phenotype of the aduh mouse comprises 

symptoms associJUed with bone disease. 
( 44. The knockout mouse of claim 32, wherein the phenotype of the adult mouse comprises 

symptoms associatea\with kidney disease. 
( 45. The knockout mouse according to claim 41, wherein the phenotype is not apparent at birth. 
^ 46. A cell or cell line deriveoVfrom the mouse of claim 28 or 32 containing said disruption. 
I 47. A method of identifying ^ents capable of affecting a phenotype of a knockout mouse 

comprising: 

(a) administering a putative ag^t to tj^€^ knockout mouse of claim 32; 

(b) measuring the response of theNpockout mouse to the putative agent; and 

(c) comparing the response witKthat of a wild typje mouse; 

(d) thereby identifying the agent capalale of afltectilng a phenotype of a knockout mouse. 
' 48. An agent identified according to the meraod m clamn 47. 

j 49. A method of determinin^whether expansnon of the^ trinucleotide repeat in a gene encoding a 
TRP produces a phenotypic change comm-isir 

(a) providing the knoccout cell of /claim iX) and\a synthetic nucleic acid comprising 

lanked by/ecombinase target sites; 

(b) contacting said knoclcbaat_jtem cell with said sWhetic nucleic acid in the presence of a 
recombinase which recognizes said recombinases.target sites, such that recombination 
occurs between the synthetic nucleic acid, thereby producing a transgenic cell; and 

(c) comparing the phenotype of said transgenic cell with aVild type cell; 
thereby determining whether trinucleotide expansion prooWces a phenotypic change. 
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The method of claim 49, wherein said trinucleotide repeats comprise CTG. 
The method of claim 49, wherein said method comprises the use of a Cre recombinase-lox 
farget system. 

le method of claim 49, wherein said method comprises the use of a FLP recombinase-FRT 
target system. 

A krtockout cell or cell line comprising a disruption in a target DNA sequence encoding a 
TRP. 

The knckkout cell or cell line of claim 53, wherein said cell is derived from the mouse of 
claim 32. 

Tissue deri^d from the mouse of claim 28 or 32. 
The knockou\cell of claim 53 wherein the TRP is encoded by T243 or a naturally occurring 
allelic variation\thereof 

A method of idetjtifying agents capable of affecting a phenotype of a knockout cell line 
comprising: 

(a) contacting the kndckout cell of claim 53 with a putative agent; 

(b) measuring the respoFise of the cell to the putative agent; and 

(c) comparing the response with that ofV\<i^d type cell^ 

(d) thereby identifying the agient cap^le of affecting a phehptype of a knockout cell. 
A cell line comprising a nuclei<^cid sequence encoding a T^P operably linked to a promoter 
functional in said cell line. 

The cell line of claim 58, yWhereirK^the T|(^ is encoded by T243 or a naturally occurring 
allelic variation thereof 
The cell line according to claim 59, whferein the TRP consists essentially of the amino acid 
sequence SEQ ID NO: 52 or a naturajiy occurring allelic variation thereof 
The Trinucleotide Repeat Proteia^ncoded by\J243 or a naturally occurring allelic variation 
thereof 

A murine TRP consisting essentially of the seq\^ence of SEQ ED NO: 52 or a naturally 
occurring allelic variation thereof 

A human TRP consisting essentially of the sequenc\ of SEQ ID NO:58 or a naturally 
occurring allelic variation thereof 
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sequence encoding the murine TRP of claim 62, of the sequence SEQ ED 
naturally occurring allelic variation thereof 

cid sequence encoding the human TRP of claim 63, of the sequence SEQ ID 
or a naturally occurring allelic variation thereof 
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